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. The Honorable Edward J. Makey -
~ United Siates House of Rsprwentauves
Washmgton, DC 20515

“Your letter to Dr. Ruth Kirschstein, Acting Director, NIH, asking for assistance in understanding
thestateofsmenuﬁcknowiedgeconcermngmms caiised by anmsement park rides hss been -~
- referred to me for reply. The National Tustitite of Neuralogical Disorders and Stroke (NINDS) is

the lead NIH institite rwponsible forresearch on the brain andnervous system, mchxdmgt:amnm
irain injury. .

'Specxﬁcauy yonmdformfomanmmmsmemﬁchmmneahomﬂmmkof subdural

* bematoma, infernal cranial bleeding, stroke, and other similar outcomes from high-speed, high g-
force roller coasters or under circumstances of comparable force. Youalso requested riformation
about research-supgorted by NIH related to brain injuries from this or cofiparable trauma: Incloded
with your letter was a copy of a recent article in Newrolagy 2000; 54:264, which contained three
'-z-ecentcase reporlsofpaﬁemswhodevelopedsubdmalhcmatomas after riding roller coasters.

InFlsleear1999NINDSﬁmded$359mﬂhonmr¢mhrela&dtotrmmﬂcbram1mmy -
.. .-{TBD, and we estimate that FY 2000 funding related to TBI research will be $39.1 miltion. NINDS-
- ;.-supported TBI reséarch foctises on understanding the mechanisms and consequences of injury to .
. thebram. Ma;oremphaszsxsplacedonﬂxeprevennonofsecondmydamage,pmservanonof
~. - pettons and neural circiits, regeneration and plasticity. NINDS graiitees are exploring a variety of
interventions to limit damage resuiting from trauma and-to promote repair of the damaged nervons
systm,asweﬂascmducMgmhmwaystopmmo&mwveryofmgnmvemdhngmge :
: ﬁmcnonfo!lowmgbrmnlrgnry S

. MDSmmcmemlymppommymmchloohngspemﬁmﬂyatbmmmmmMmgmbe

. -assgeiated with roller coastets; nor studying the impact of specific g-forte éxposures on the btain.
However,wedosupponamgmﬁcmtamomofmearchondaﬂ'useaxmalngmy(DM),whmhma :

" major pathological featare of tranmatic brain injury. EvenmﬂdDAIcanrmItmehmmccogmﬁve

. zmd behavioral changes, bit may be undetectable using standard imaging techniques. This type of
damage can ocenr in non-impact, rotational acceleration brain injury, which could result if the
mﬁamedheadmsmedpemmmmﬂ:ednecumofﬁmamlemnoddwelﬂmmatme .
onset of the force. Thelnshhrhealsosuppoﬂsmmhtodevdopanmalandcomputahomlmodzls
oftmnnancbrammjnry and to condnct biomechanical analyses of TBI models. NINDS-supported
mmchemattheUmvermyomensyhmhmdevehpedapnemancmrm



: AcupyofChapta'4 “SustamedLmarAccelaaﬂon,”andChapterS “RomyAccelm-ahnn, from
 the Bioastvanantics Dafa Book, 2™ edition, published by the National Acronautics and Space

Page Two- TheHonofameEdward T Markey -

rotational acceletanonm]m'ystndlﬁ usmg ap1gmcdel. Ihave mchldedabstracls for afewprojecs

. on these topics that may be ofparucularmtermtto you
B Mysta:&‘con&ucwd alﬂmﬂnesearch,mdalsoaskedﬂ:eNaﬂonalLibraryofMedmne(NIA&)to

do so. lhemmﬂNIMswchfomdonmﬂawastueﬁ'ects,mdremevedmcﬂmas,acopy
of the full-text journal article or letter is included, if it was available in English of in 4n English
iransfation. Two subsequent searches focused on broader categories of whiplash and hematoma and
‘whiplash and other brain injuries; the citations and, in some cases, the abstracts are provided for
these searches. We can get the full-text of these articles also, if you decide they would be usefil. 1
havemnh&dmamdemdme&mudﬁmmemdlcalhmmmrethataddr&nbmmdmageaﬁm
whiplash injory and wﬂlacqumntyouwﬂhsomeof&emsmmvolvedmﬂtﬁnstypeofngmy

Ihave&oenclosedtwommclmonaxonaldmagemtmnmmcbrammury co-githored by

DouglasH.Smrﬂ:,M.D of the University of Pennsyivania. The work reported by Dr. Smith was
suppoitted by NIH granits. These articles have been accepted for publication in The Newroscientist

“and in the Journal of Newrosurgery, and Dr. Smith has gefierously permitted us to: share them with

you. However, since these two amdshavemtyabeenpubhshed,laskﬂ:atyoumsulﬂ)r
Sm:ﬂ:.beﬁated:stn'blmngﬂ:mﬁlrﬁmr. Dr. SmﬁhmbemchedatZlS-ws-OSSI

- Administration (NASA) are also enclosed; at the suggestion of Dr. Malcolm Cohen of the Ames -

Research Center. Dr. Cohenhasparucularexpa-nsemsuslamedlm&uamdmon, and would be

" pleased to Mﬂnstopm mdhsmchdmmﬂywﬂlycu,Dr.CohsnmbemnhedatﬁO—

6045441

F‘maﬂy asgeu:nlbankgmundmfomaﬁnn, Ihavwemcludedmfonnanonontheep:dmologyof
traumstic brain injury in the United States which has been collected by the National Centér for

'IrgmyP:wmhonandeimLCentersforDmmeConﬂolmdevanﬁun(CDC) TheCDC’s -
= jmgomgsmveﬂma&@wmmlmybeofmmyuumdmasmmmofdm

mﬂnsmpomnttopm.
Imnndyomeﬂ:‘oﬂsto detemnnewh:ﬂ;erparﬁculartyp& ofmnegu!amd actmhwposea.pubhc

health risk, particulirty with regard to brain injury. If we can be of further assistance, please do not

hesitate to contact me, or Ms. LcmeFMmmons, inths NINDS ScxencePohcy andAnnlym
BMat301496—9271.
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. Blousse v, ChabﬂatH.AmarmcaP Bousser
MG.Rn]]:r-coastex‘-mdnwdvcmhala:mry
drssecunn[hm] Lance:l9958ep16
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* Bo-Abbaa ¥, Bolton CF. Rollercoaster
" Beadache [letes]. NEnglIMedlsssrmx;

L"mﬂuCM,DayamArollﬂm -
hudadm:mrepcrtl'rmmlmn&:
3‘7(6)’1007—10

: Anmcr\memﬁwmofm

Giadm[hgmsmvmmrsmmamnmmt )
pad:.RansufSyee:s’rag!sn'anonofmgmmm

~ the Kristinsand Amupsement Park]. Tidgskr Nor
- Laegeforen 1988 Ilm..-uO :108(19-21):1459-63. -

Rion).

. SUBJECT BEADINGS: Adolescence/Age

Factors/Child/Child, Pranhnom-:ng!_:sh

) Injngﬂl‘ap:dmmlogylprevm & mntml

Holtzmem DK, Paul RL. Roller coasters: let the

rider beware. Pediatr Emerg Care 1997 Jan;
13(3):218-26.

-ABSTRACT: PURPOSE To déscribe a

pediatrie patient with a severe abdominal injury "

Tollowing a roller coastar crash, and to review

the relevant iteriture of Jap beit injurics and -
rolla'coasta'safuymgnlauons. METHODS:

- meepurt.RBSUL‘.l‘S.AsevmymhoIdgrt

snmgmﬁ:ﬁuntsﬂéofatwo-pumroﬂﬁ

commwasmjmedwhmxtcmﬂmdmmm

stopped car i fromt. The patient's injuries,
paxﬁalhepaﬁcunpnmﬁnn,wmdne

fﬁ:ﬂueomquedfamaofbom“m
“applied agumsthﬂ;lﬂp belt. CONCLUSIONS:
. Rnllﬂ'camm::mtsyms do not have the

" ouitumes nissacigted with roller coaster rides. We »mcfedétalurmtawemghsum
(:.mﬂ:eWofazs-ymHmwho vehnlﬁmdmmukmhfemg
following amli!n',.eoaﬂgr,ﬁdg.Aemnpmd, SUBJECF?EADINGS. "AwdenmICm
.}anofﬂmhuddanmmmd‘ W@M@Mﬂd’mﬂnﬂﬂa
;'mealcomemdpmbxbhmedmnmofmjuy o oefRole )

Fukatike T, Mine S, Yamakami T, Yamsia A, -
Hiattio T. Rofler coaster heasdache and subdural
hunma.Nmahgmenll;ﬂ(l)aﬂ

‘emale/Feadache/*etiology/Hemstoma,

e e A .

Ras 94

- (Fre)
. ,ABSERACI' OBJECHVE.Tadach:e

'ImGH.CAPDeuhmmalpomndnrmga -

mﬂ:eoamnda[lm].PmtDulIntMG

"May-fnn.lﬁ(3)329-30. -
vSUBJECI'HEADINGS. AdnlﬂCue

_ Report/*Cathicters,
’Endsveﬂmglﬂnmlielelelyus,

,

Kettaneh A} Biousse V, Bousser MG. [Tn Process.
Citation]. szmzmo&b 5,29(4)‘175—80




coastértides. PATIENTS AND METHODS: We
repart 6 cases of complications eccurring after
roller-coaster rides and analyze published data.
RESULTS: Complications seén our patieats

* . included 5.carvicoencephalic arterial dissections,

ane with brainstem dysfimction due to éxtending -

- syringobulbia. Reported data include one- -

arterial dissection, one case of

-cervicoencephatic
cirotid artery occlusion, 3 cases of subdural

hematoma, one with sbarachnoid hemirrhage,
mwnhw:ebmspmalﬂmdlak,mdonewnh
Brown-Sequard syndrome secondaty to-an.
enterogenous cyst of the spinal cord. Iz all

patients, pain was the first syinptom experienced.
In 71.4% of cases, it occurred immediately after -

 the trauma, Mariznis syndrome may e the only

- visk factor identifiabie prior th exposure. The
mechanisms of most complications are poody ™

.mmdbntarelikc!ytcmvnlvesuddmhnd

- 'aid neck flexjon-exténsion movements.
-CONCLUSION: Neurological complications -

oceurring after roller-coaster rides are highty
mmmon,hnmaylavehvahxhhngmhe_
or be fital. Clinicians should be awiare of these

" complications si these patients can be given

proper cate early, particalarly at the stage when
pmuﬂnmlyagn.Eaﬂymmganmmld

) hdplnmtﬂwemwofﬂuz LT
- ‘complications.

KenanehA, Bmmv Bousson V, Banss:r
“MG. Roller-coaster syrimgomyelia, Nlngy

1098 Ang:S1(2):637-3.

SUBJECT HEADINGS: Advit/Brain .
iStanIpaﬂ:.olngleaseR:port/Hnmmmm

-»hnagmgMaldMovenuﬁ!‘phymhgyf'Rm

mﬁmmeﬁﬂdmsnwmﬂnm

< - .

‘Kicaoiw L. Is there a down sids to the thrill of
rollercoaster rides? [pews]. S Afr Med J 1999
- Aug80(8):224-5. -

SUBIECT BEADINGS: .
wwnmﬁsmymmhsh

- Larsen X, Espersen G. (njaries in a sumiter

ammusement pari treated at the first-aid sation

and the casuaity departmenit]. Ugeslar Laeger .
1987 Mar 23; 149(13).8’)7—9 (Dan). :

e

.

SUBIECTBEADINGS: . -
AccxdenﬂlAdolmceiAdu!ﬂChﬂdlCIﬁId,
Preschool/Denmark/Emergencies/English
Abstract/Feale/Euian/Male*Play anid

- Playthings/Wounds and
A Injunaf'epldmu]ogy/euologyltﬁuzpy

Novotny I, Smfts T. [Acute cerebrovascular

- diseases in pilots]. Kosm Biol Aviakosm Med

1988 May-Tun.22(3):32-4 (Rus).
ABSTIRACT:. The problem of acate

: csdmzvasuﬂardmumpﬂmuw

During the last 10 years 15 piiots were

. examined. In § of them the disorders developed
- whmﬂleywaempﬂotsand?ofﬁanwm
- grounded before dus to' different reasons, A, ©

detailed andlysis is given to the-case of massive ~*~
‘hemarrhage into the subarachnoidal space which

. developed in 2 test-pilot when he was suddenly

mmmdmme&mmmymmmof

opposite sign.
- SUBIECTHEADINGS: Acceliration/adverse

effects/Acute DmalAdnlﬂ‘Amspane
Medicine/Case Report/Cerehral -
Hemorrhage/*etiology/English .
Abstract/Hirman/Male/Middle Age/Octupational
Dneugll‘euology/msk Fm

OgnmeS.[Dngmmsami : ofchxnmc

. subdiral hematomas]. Vopr Neirokhir 1970 Sep-
» Oc;34(5):22-4 (Rms).

Obm?&hgmsmdiﬂdrmmocmdm
myolnn]ikzmcndnmll‘edmcnhap
1983 Jul-Aug;8(4):458-60. -

* ABSTRACT: Duringa 7-moath period, we

registered 112 chiifldren wiio had been igjured i
mammpuk.qumh]ﬁgemmba-uf :

" mmber of severe and modérate fijuriey than did

other appatamses (p less thax 0.03), Thirty-cae



percent of the injuries were frachires or gmwﬁl
piate lesions. Sevetity perceitt of the children

. explamedtharﬂleyhadenh:bempushedur :
‘iad lost their balance becanse of the constantly
chafiging rhythm of the canvas. We thersFors:
vearn ajgainat this ttampolinelike appardtus.
SUBJECT HEADINGS: )

- . Adolescence/Child/Child,
P!ﬁdmollConmnuml‘em]ogyIDlslnﬂﬁmsl‘u -
iology/*Evalration Studies/Female/ . -
Framal"etxologylewﬂx )

Pringle SD, Macfarlane FW, Cobhe SM.

* ' Response of heart rite to a roller coaster fide.
BMT 1989 Dec 23-30;299(6715):1575. .
SUBJIECT HEADINGS: .

SmoA.[Chmgumﬁnmmtieldm
some common amusément-park devices and
. vehicles]. Riv Med Acronant Spaz 1970 Jan-
" Mar;33(1):133-9. (ita). -
HBADINGS'

cerebrospinal fiuid les [letter]. Lancet1996
May 18347(9612):1409. .. . o
SUBIECT HEADINGS: Aduk!Case

Repart/*Cersbrospinal
thleemaHHﬁdachel*molcyIHummlﬂypot :

ension, Orﬂmamnd‘etm]ogyl"kecrmn

Senegor M. Traumatic permllnﬂl' memysmima |,

patient with no major traimma. Case report. J

. Neurosurg 1991 Sep;75(3):475-7.
ABSTRACT: The case of a young womsan who

developed a tranmatic distal anterior cevebrat
artery ("pericallosal™) anearysm from a rofler-
coasterride is describéd, She presented with a

. subarachnoid hemorrhage (SAH) restricted to the
- imtérhemispheric. angiogmn

fissure. The initial

was normial bat repeat angiography at 8 days -
revealed the aneirysm. Aftér craniotomy and

<lipping the patient made 4 satisficticy recovery..’
- 'Hns:stheon]yreparbdmseofamm

SAH:ofnnknowneﬁulog‘y.“ﬂ:hmepuvidﬁ
- firther evidence that repeat angio;

graphy
ommﬂyhdpsmulmmymwhmﬁze
initial study fillstodoso. - -
SUBJECT HEADINGS: Adult/Case
Report/Cerabral Angiography/Corpus
Callosam/Female/Humsan/Intracyanial

' Anmymlcumphﬁﬁm:l"dmgnom/&olnyl[m
suris Activities/Snbarachnoid

Hmncnhagel‘am!ngy

’ 'SeanD,ansHI,Chnsmﬂ'elKK,Tm
. RR.Expomemmdmkmfnr

childhood product relsted njories. Accid Anal
Prev 1993 Aug25(4):473-7. |

.ABSTRACT: This study assesses the effect of
-Wmmmmkmmfnr

" children, using Chicago-area survey data on age-

: -spemﬁcupomeofchﬂd:mtomm

skateboards, fireworks, toboggans, and air goms
and fifles. National Electronic Injury
Surveilmce System estimates for 1987 were
uséd as numerators with two denominators: (1)

" uncorrected age-specific U.S. Census estimates

for 1987 and (i) these estimates corrected for

. wmmmmmm



" sleds, corrected infury risk decreased as 2ge

increased. Uncorrected population injury. zates.

! undersmnmdﬂ:enskposedm productusing
- upemaﬂy'thoswhomyomgs!and .
hose who uss

SUBJECT HEADINGS: AccidentsMstatistics &

‘ninmerical data/Adolescence/AduitiAge

Factors/Child/Child, Preschool/*Consumer - -
Pmdm:t SafetylEemaldHnmanl :

StatsfepldmnlogylWomdsmd :

" Setivia YD), Binns HI, Christoffel KX, Tanz
‘RR.In-ofﬁcemeyofdn‘ldrm’smmd

Dov Bebiy Pediatr 1993 Itm,14(3‘):169-75
-~ ABSTRACT: Amu:pmyomdauceunngmy
. préavention shonld reflect the isks children face,
- yet hazard exposiire infosmation is generally .
miayailable. The objectives of this study were (1) .
tnu‘mammﬁnmahunmage-spectﬁcnpmof -

. 'mmﬁmha,includmgl«tS?chﬂdrm.m
.:'..pmport\onufﬁmﬂmw:ﬂlaﬂaastoneuposed
. chilld vairied: anmsément park rides (94%), sleds
© {(67%), snow discs (25%), bunkbeds (24%),
skaiteboards:

{22%), fireworks (17%), toboggans -

L “{15%), andl 4ir goins anid rifles (6%6). Usc.of .

L -éam@boards,mrmsmﬂnﬂﬁ.mﬂbmkbeﬂs
- ywas highest it males, Uss of skeitsboards, aic
gmsandnﬂs.mdmwd:mpukadmg

adnhm(agalﬂm 14), whereasuse -

nfsleds, tobogzans and amusement patk rides
ipakedmmgyumgdlﬂd:m(agusm%md

mm»mmm

fnund.ﬁlelikelﬂloodofexpametnsledsand
: ;snowdmwuh:ghstmmﬂl:ommmaand
Vfor&mihsownmgmeirmhoma;mhoggm

expmemh@mmmghamaownas;ar

gmandnﬂeupgmemshzghstmmalm
- fireworiks. 'dmmdwnhmmd :

e&unm,memshmbuudswas

" putetoal
 highest in‘single Samily dweilings and suburban

) maﬂahbmmsmﬁrmofm

. ey

“WORDS).

proam,anddmnnmmarm-oﬂice

surveys concenung eXposure ars oo
bsx'bll..’meﬁndmgsmhelpgnﬁgﬁlma
dlexposura rese audmyaﬁut
anﬁcip?mrygmdancemsnme ’
setﬁngs.(ABS‘l'RACI"I‘RUNCATEDATZSO

SUBJECT HEADINGS: AdultAge

Faum:#Clumgolepxdunmbgy/Chﬁdldzﬂd
‘Welfare/Child, Preschool/*Data
COWW o .
Factorg/Sex Factore/United
Statulep:dunmlngylWanndsand

mjma{epxdamhyﬁp;wmnm & control
‘ |

,Snydakw SndlmnS’i‘,PagnamlﬁDM
" Snheeal hematoma,

' following yoller coaster ride
anﬁmagnhted.AmJMedlSWMny' .

Avamgmmm‘,BaldnghG,VngelH,
] _mmk&manhgmlrwpmmhypa- e~ and

during rollércoasics flight Aviat

hypogravity
'SpaceEuvm Med 1930 Feb:51(2):145-54.

Subjects maderwent 2 battery of five vestibulr -
: v'm:nthelabmyonmegxmd.mcsubjea
; :ne@ﬁightwsﬂmmanupngmpomm,

'.h:oﬂl‘ermasoagmefmewalﬂﬁmdhad
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